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Preoperative bronchoscopic findings of thyroid carcinoma with tracheal invasion were
examined and compared with the histopathological findings. Tracheal sleeve resection
was performed in 20 cases. The bronchoscopic findings were classified into 5 types:
confirmed tumor in the tracheal lumen (5 cases), extramural compression of the trachea
plus mucosal change (9 cases), extramural compression of the trachea (2 cases), mucosal
changes only (3 cases), normal findings (1 case). Pathological findings revealed that the
extent of invasion in the tracheal wall varied according to each of the above broncho-
scopic types. The number of tracheal rings with adventitial invasion averaged 0.8 (maxi-
mum 2) more than preoperative bronchoscopic findings of the number of tracheal rings
with mucosal invasion. This study demonstrated the necessity of resective 2 more tra-
cheal rings than is indicated by the bronchoscopic findings.
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INTRODUCTION
One of the most important prognostic factor in
thyroid carcinoma is tracheal invasion. Although
recently tracheal sleeve resection is frequently
performed in cases of differentiated thyroid carci-
noma with tracheal invasion, it is difficult to
accurately evaluate the extent of tumor invasion
in the tracheal wall and the longitudinal extent
of tumor preoperatively. In order to evaluate the
reliability of bronchofiberscopy in thyroid carci-
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noma with tracheal invasion, we compared the
bronchoscopic findings with the pathological
findings of resected specimens in cases of tracheal
sleeve resection.
MATERIAL AND METHODS
The 20 cases of thyroid carcinoma with tracheal
invasion resected at our institution from 1985 to
1994 in which preoperative bronchoscopy were
entered into this study. Circumferential sleeve114 H. KOSHIISHI et al.
resection of the trachea was performed in all
cases. The patients consisted of four men and 16
women with a mean age of 52.2 years (range:
29-75 years). These were 18 papillary carcinomas
and two follicular carcinomas. A single operation
was performed in 16 cases and reoperation for
local recurrence was performed in four. Total
thyroidectomy was performed in 17 cases, sub-
total thyroidectomy in two, and lobectomy in one.
Three to eight tracheal rings (average 4.85 rings)
were resected in all cases. The resected tracheal
specimens were examined histologically. One
longitudinal and one circumferential specimen
showing invasion was cut out of the trachea and
hematoxilin-eosin-stained sections were prepared
for microscopic examination. The grade of inva-
sion within the tracheal wall and the longitudinal
extent of invasion in the trachea was assessed
microscopically in each specimen.
RESULTS
The bronchoscopic findings of the 20 cases were
classified into 5 types (Fig. 1). The main findings
of the mucosal changes of types II and IV were
severe redness and vascular engorgement by
tumor invasion and in many cases it extended
circumferentially not only near the tumor side
but also to the contra-lateral side. In one case of
type V, tracheal invasion was determined by
intraoperative findings.
Pathological findings revealed that the grade
of invasion within the tracheal wall varied
according to the type of bronchoscopic findings
(Table I). In all cases of types I-III, tracheal wall
invasion extended to the submucosal or mucosal
layer. In contrast, in three cases of types IV and
V, tracheal wall invasion was limited to the carti-
lage layer, and in only one case was invaded to
(Type I) (Type II) (Type III)
(Type IV) (Type V)
FIGURE The classification of bronchoscopic findings in thyroid carcinoma with tracheal invasion. Type I: Confirmed tumor
in the tracheal lumen. Type II: Extramural compression of the trachea plus mucosal change. Type III: Extramural compression
of the trachea. Type IV: Mucosal change only. Type V: Normal findings.THYROID CARCINOMA WITH TRACHEAL INVASION 115
TABLE Correlation between BF type and tumor invasion of the tracheal wall
BF type Tumor invasion to the tracheal wall
Mucosal layer Submucosal layer Cartilage layer Extra-cartilage layer Total
5 0 0 0 5
II 3 6 0 0 9
III 0 2 0 0 2
IV 0 0 2 3
V 0 0 0
Total 8 9 2 20
(P< 0.01).
TABLE II The average length of invaded tracheal rings between bronchoscopy and pathology
BF type Resected tracheal rings Invaded rings based on
bronchoscopical findings
Invaded rings based on
pathological findings
4.6 (4-5) 3.7 (2-5) 4.2 (4-5)
II 5.5 (3-8) 3.1 (2-4) 3.9 (2-6)
III 4 (4) 3 (2-4) 3 (3)
IV 4 (3-5) 2 (1-3) 3 (2-4)
V 4 (4) 0 4 (4)
Total 4.8 (3-8) 2.9 (0-5) 3.7 (2-6)
(Minimum-Maximum).
the submucosal layer. When extramural compres-
sion of the trachea was recognized, pathological
findings revealed a high grade of invasion within
the tracheal wall.
The average number of invaded tracheal rings
was compared in terms of bronchoscopic and
pathological findings (Table II). Assessment of
longitudinal extent of carcinoma showed invasion
of on average of 2.9 rings (0-5 rings) by broncho-
scopic findings, but on average of 3.7 rings (2-6
rings) by pathological findings in all cases, regard-
less of bronchoscopic type. The average number of
resected tracheal rings was 4.8 (3-8 rings), and the
cut end of the trachea was completely free of carci-
noma tissue in all cases.
Bronchoscopic findings and pathological find-
ings of the types I-IV are presented (Figs. 2-5).
DISCUSSION
Recently neck soft X-ray, computed tomography
(CT), magnetic resonance imaging (MRI) and
fiberoptic bronchoscopy are generally performed
preoperatively for thyroid carcinoma with
tracheal invasion. Operative indications and
methods are decided by the results of these exam-
inations. In previous reports, the accurate diag-
nostic rate (sensitivity) for tracheal invasion was
25-85% in bronchofiberscopy, 60-100% in
X-ray procedures including CT scans, especially
invasion that is limited to the extra cartilaginous
layer in tracheal wall is not identified successfully
by any examinations [1-3].
Tracheal invasion was evaluated accurately in
bronchoscopic types I and II, but in types III
and V correct evaluation of tracheal invasion
was difficult. Differential diagnosis between tra-
cheal invasion and bronchitis is difficult in type
IV. However, since hypervascularization and vas-
cular engorgement of tracheal mucosa are char-
acteristic of type IV, tracheal invasion could be
diagnosed by careful observation of the vascular
findings. Among all bronchoscopic types the sen-
sitivity of tracheal invasion by the bronchoscopy
alone was about 85%.116 H. KOSHIISHI et al.
FIGURE 2 BF type I." Confirmed tumor in the tracheal lumen. Bronchoscopical findings reveal irregular tumor with vascular
engorgement in the tracheal lumen (left). Pathological findings revealed papillary adenocarcinoma invaded to the mucosal layer
(right).
FIGURE 3 BF type II: Extramural compression of the trachea plus mucosal change. Bronchoscopical findings reveal extramural
compression and vascular engorgement at the surface of tracheal mucosa (left). Pathological findings revealed papillary adenocar-
cinoma invaded to the mucosal layer (right).
FIGURE 4 BF type III: Extramural compression of the trachea. Bronchoscopical findings reveal mild extra-luminal compression
of trachea from right side (left). Pathological findings revealed follicular adenocarcinoma invaded to the cartilage layer (right).THYROID CARCINOMA WITH TRACHEAL INVASION 117
FIGURE 5 BF type IV." Mucosal change only. Bronchoscopical findings reveal severe vascular engorgement of the tracheal
mucosa (left). Pathological findings revealed papillary adenocarcinoma invaded to the submucosal layer (right).
The bronchoscopic findings of primary lung
cancer are classified into 5 types in The General
Rules for Clinical and Pathological Recording of
Lung Cancer [4]. Some patterns of the tumor
growth form and bronchoscopic findings in this
classification are the same as those of thyroid
carcinoma with tracheal invasion. The mucosal
changes recognizable bronchoscopically findings,
especially vascular engorgement, redness and
swelling are findings common to lung cancer and
some cases of thyroid carcinoma with tracheal
invasion in types II and IV [5].
Effectiveness of bronchofiberscopy for pre- and
postoperative management of esophageal carci-
noma has been reported. The bronchoscopic find-
ings of esophageal carcinoma have been classified
into 5 types, as follows: type I, tracheobronchial
obstruction or stenosis due to the exposed tumor
of esophageal carcinoma; type II, both protrusion
of tracheobronchial wall due to the extrinsic eso-
phageal tumor and abnormal findings of the muco-
sa; type IIIa, only protrusion of tracheobronchial
wall due to the extrinsic esophageal tumor; type
IIIb, only abnormal findings of mucosa; type IV,
almost normal findings. These findings concerning
tumor resectability in esophageal cancer with tra-
cheal invasion have been reported [6,7]. In thyroid
carcinoma with tracheal invasion, many cases clas-
sified bronchoscopically type I or I! were found to
be unresectable. Unresectable cases of esophageal
carcinoma with tracheal invasion have same
bronchoscopic findings as thyroid carcinoma.
Cases of esophageal carcinoma in which bronchos-
copie reveals mucosal changes without extramural
compression (type IIIb) have little tracheal inva-
sion [6,7], but in the present report, three cases of
thyroid carcinoma (15%) in which same bronchos-
copie have tracheal invasion. The reason of this
difference is thought to be related to the tumor
invasion site (thyroid: in the cartilage, esophagus:
in the membranous portion) and tumor character
(thyroid: slow growth, esophagus: rapid growth).
The indications and methods of tracheal resec-
tion in cases of thyroid carcinoma with tracheal
invasion must be carefully decided with consid-
eration of the tumor extent, the degree of differ-
entiation and molecular biological characteristic
[3,8-11]. We perform circumferential sleeve
resection of the trachea, followed by end-to-end
anastomosis whenever feasible excepting in cases
of anaplastic carcinoma in our institution. Cir-
cumferential sleeve resection of trachea is essen-
tial because once the carcinoma tissue has
invaded the submucosal area, circumferential tra-
cheal invasion occurs [8]. In the present report,
results of bronchoscopic findings that mucosal
change extends circumferentially in the tracheal
lumen in many cases of type II and IV recom-
mends Ozaki’s report.
Previous reports indicate that although it is
important to resect the carcinoma tissue com-
pletely and safely, it can be difficult to accurately118 H. KOSHIISHI et al.
evaluate the extent of invasion within the tra-
cheal wall based on preoperative examination
and intraoperative findings [1,8,12]. Bronchofi-
berscopic examination is evaluated comparatively
for accurate diagnosis of extent of tracheal inva-
sion without a specific type of tracheal mucosal
invasion. In the present report, the number of
invaded tracheal rings recognized pathologically
was an average of 0.8 more rings (maximum 2
rings) than estimated by preoperative broncho-
scopy. The present study demonstrated the neces-
sity of resecting 2 more tracheal cartilage rings
than is indicated by the bronchoscopic findings.
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